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ABSTRACT: 

This invention is a data synchronous apparatus for synchronization between a first clock domain 
to a second clock domain asynchronous with the first clock domain. This invention provides for 
pipelining of data between the two clock domains. Plural synchronizer stages each include a data 
register (601, 602. 603, 604, 605) and a synchronizer circuit (611. 612, 613. 614. 615). The 
synchronizer circuit synchronizes a first domain write request signal to the second dock signal, a 
write pointer (625) enables one synchronizer stage to write first domain data upon receipt of said 
first domain write request signal (321). The write pointer thereafter incremente to indicate a next 
synchronizer stage in a circular sequence, a read pointer (635) enables an indicated read stage 
to recall data from the corresponding data register upon output synchronization with the second 
clock signal. The read pointer thereafter Increments to indicate the next synchronizer stage in 
the circular sequence. Plural first domain write request signals may simultaneously be in various 
states of synchronization with the second clock signal in corresponding ones of said 
synchronization stages. 
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;5'^^5:§ftSlll<^^n y^'A:'Jt. mi?m2<r>^u 
•y^' • H;<'fy<0lP52<D^'O !'^'«^2r§<tl>l^2<0^ 
nyiJ'TJjfc. mlBlglfiOr5'n-yi?m^i:|Hiarrs|gl 
W yA:^S^$'Sftl.ll 1 o ^ t . m 
SmiOh'pt'f yA*^^fcJEtfl-om20^'n<7 ^fi 

Knm^^^nh t mem 1 ^ yx-yimmx^ 

mi*)r^^y^i:^u omm.<7)mmmm:^'r-i^<n 
w y^icMB&L. m^*}^^ y^izx *)m§m 

#fcH»rrSi:mia^20K^'f ya}*i&aJ:>jL. 

fim<omm^m:^T~i^<omsimmi^—>-y^r^<om 

[00011 

k . T ^ i^'^'^p ■ 5^^^-^-/W • To-fe >y-9- • 7*>'?>f ;;^cDS 

[00021 

[^<Mrl I5n!^ajli«^ll9 9 0 9 

19. 6-^. ^f^fiii.xfH(-vm&^W^WkayY 
o-^j. 1 99 9^4^1 6 BtBii, {CfflVMi,^*. 

xrix<osjfl-e<o;K-h • y^-y^i-x^i^iizM 



x<Oiri)^h 2o<7)^^J± 2otfD^5:a o y ^m^xm 
±ro-b -y -9- ■ ^' a y ^' k mmhm ^JiS^Sr^. 

m2<o^xiyi^m^xiimB.f^u:^ - ^o^i^tms 

ixh. 

[00031 

[||BB*5»StL<J: 3 k-rsHSl ^Sonr - 7^K>f x 

fttca. • 4y9-yx.-xxnmit.h& 

x^'K*^ a^^a■c 1 o<o<i^i&fl!io kpc >f ytimm 

$-a:TT-:}'**«S8ia-?ggSrfcSik2r^t. diifc 
j:')T-^'*flS«^'o«y^' • KjX^vt^JRSClfci* 
•C^S, T-;?<O^T«0h*yh?-TOcH«8;^-l*-5k. 
T-;5'AWr#^r<^rSC:k*>'*i.«0T'ai L<^ 

m^W!fi'T-:}f^^yr*jyyi-i,m^xf-i!^ 
^yr^jyy^ti. hhf-m.\^^i^)i'^\iz^y'r 

^}yy^fihZtifhh. tt«cOHKW^^'o«y:J'^«[ 
[00041 

•t?,m2<D^a-y:!' ■ Y:>t^yb<rm<^nMi:i:t^if> 

:»-C2Oi7)i'n<y^'S:fflV>§ffiS<0x'f i^'i'^l' ■ 
Xt-HKtciiffl-r S C: k *>'-C^ S . !^fcffl^*S3Sa5k ffi 

nim^t<omzT~:^i^-r&<r)iz%mxhi, at 

Ati}* (I/O) rA-f;^T-*i. 
[00051 *I«W4, nmi9 n »/ ^'^^S^j^ 2^ 

(O^o-y^' • y^mcv'-^cy^UT^^ y9m 

S-ff d ^ k «^ -rtgtc^S . *IIWJ4«v^5tAit3feja 
L (FIFO) ^*l»f8R*fflV\ :^tf:®l4/Mr9 

>f y>m^tu^mmm^co>m(OTim^(oxy'~ 
i^mx-s^^tLh, ^^mm.<r>n^mxT^-i^ 

l.o||2<^^'o y ^'<l^kH^S|g2(r)K;<>f y<OSE 

KO^igm^^ffiT. ms^^^y^s'ii. mimm.xT' 

-i^<r)A>co 1 oSr«a;?itXT-vk-ri.^&ia^ 

t. z(rmji^^^y-9<7^\zx*). m<oYyt^y 
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[0006]^ 04^^ >'^'l4P«ilSXr->f^*0 
[0007] 

10 0 0 81 /A:rtJ ilX'-K- h^^^o^n y h o 

[0009] 01»4. Ayfc^-bSr^oeiMnyho 

•C&->T. S^*>ff?'Jv^-i/^ 1 0 0*-t<07a:/ 
bxy Hasfcfiii.Te^^^''?^^-/ KOJgcox-^' its 

1 0 0W\-/ ■ Ml OrtT'f-^i'^71' • Pi^'X 
^'i2 0fc:«i^S. - V'i^':^:J'l 20JiT 



5^yl 3 0i:555fe$l»'^•^7•7-f:xl40^:fc:-^ ^'r? 

[0010] ::it^>WN'>f T^-f ya^hcDSiMiMm^ 

1 5 3tfMa3fe«i;^r 1 5 0 ) A» 

[0 0 1 i]#^-h{42o<^-b^'>'3yt:5J-i'I$ix 

h - ^yrJ'-^x-X (HP I) *itJii1-g?^^'J-- 

y^'-7x-x (EMI F) rr'j^^-s^3 

S. 

[ 0 0 1 2 1 -'Ny ■ >f y^— 7 X — X .3L=. ^ niias 

iftSirai&iS-ri.. ^NT' • ^ y:?-7x-x • J-- y h 

ami^y hn~y <7)^itkmmju ry^ y i s o tja 

jtSO^'NM ry>(yi 4 0*>^><oSfflX>)J3J:Uf«)2^i& 
ttiM^—^ y^'-7x-xfcMxSJ:dfc:-rs. ^^7'• 

h • >fy^'-7x-x - ^'o y^' • K^-fyfcnr r 
[00131 H2tt, mssm2 00iWr>^^:r-^y 

-f. ^nii. ;K^y:5'6 2 5*5j:tX6 3 5fc, FIFO 

Pi/x^ • xr-i/'6 0 1 *»^> 6 0 5 1 , T-r y 
■ jj=.yh208t<o^<^^ yi^—y^—^i^ 

ts> ^^7' • ^ y^*— 7x— X • >y hcOi^rtSlbT'n 
•y^'Ji, J^y- -fy^'-^x-X • jl::^-/ bS!lffllifea2 
0 7fc. n-/ - y(y^-yx-x - JL~yhWR')^*> 

?f?r2 0 5 fc , /V/ ■ -1 y?'— 7 X— X • Jl.~«y K# 
)2^^*>ff5iJ2 0 6 i:, >'N7' • >f y:J'-7x-X • 

7-5'f yA* 64 9 tatoiffl^M r7-f va* 6 5 

9J4s '^7^ • JLCi")' Ml 0*>fe''\7' • •< y^'-7x~ 
X • jlt:^ h(:O^0#^?>lf592 0 5 
^5>ff^2 0 6{c^ii-fttjMA>tiS. .'NT' - >f y^-7x 
. jL- y h»J«li&a2 0 7t4. KWX^» 
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xtf«ii^Sl^fi^3 2 l^riftO^^^i^-r*. 
ttif^^ ■ ^ y^—'73i-7^ • i- y Hi. »2s*r- 
6 6 0 fcSfcm; ^r-S/ 3 y ■ jL- y b tc^<s>tl.& 
(not-eiiipty)^i^3 3 2'5ri:'<Ott®fi^^^ 

»i-e<OT-^' 6 9 0 Sr^r — f y^'-^ i-X • 

[0014] -'NT' • ^ y9—y3.—7. ■ JLTL y K0A»3!l» 

i±K:mirx3 y ^'14. 3ffitW«Mt>r r^-f :^ 1 4 0*» 

ic>*Sr-:?6 5 0i&, • ^fy^'-Tx-:^ ■ Jl:^ 
•yhFIFOl^j/Xi' X-f— i^60l36»^>6 0 52ra 
tf. Sii»-f-^'6 6 02rgTTTU^-i'3>' • JL 
r:>yh2 08fcaiS. |B|«tC. T7-Ui— i^g > • J^r: 
■yh2 08*»^>®4eaX'3x-^6 9 0&. ■ y 
^-y3.-X • JL- y hF I FOl^i/'X:? • Xr-i^'e 
01A>^>6 0 5S-aLT, S^l!l'37'-^'6 8 0fc LT^N 
^ y^J'-Tx-X • o-^ y h^0J£S#t>ff?'J2 
0 3t:Aii-S. <Jct:c:ix?rSgJK0T-:J'6 7 9i:LTg 

a6fc:*rtlftill<02o«%& 

(ji-^BB^S) Ji@2<r)F I ^OVVX9 ■ XT— V 
6 0 1 6 0 5 fc^dlflS i: d ^1 i: traS tr V^Jt 
i£^ti\\ moJ^^Ji, m:/ - >f y^'-Tx-x • J. 
—'f hipi^TTO *r—i/^y ■ JLr..y hfc»j2^T-:5' 
6 5 0 is J:lX#a;^T-i5' 6 6 0 1 LTt-^ . 

m2<r>m^ii. rro-^^-i^ay ■ :^~yhi)^t3^^y ■ 

'fy^J'-Tx-x • JL- y hCMlXOT-^'6 90t>J: 
t/gEKOr-i' 6 8 0 fc LXf-i'^Mr^. 

[00151 ^^mcoMi Lv^co®«Ti4. ■ 

^fy^'— 7x— X .3^"/H4^'D<y^ • l^jt^ya. 

vay - juiiyHi^n-yi' ■ H^>(yB (TTV^- 
i^ay.jLTLyh .:?o-y^) rtTlM^-fS. aWt. 

tgjL- y h*»'2^<03!l<^:5'n>y^' • K;<-f yrt'CjEU< 
lW^I.7ttf)fc:{il^»©IM:/o y ^ 2 0 2*««^-rfe 

[00161 I^WSittcov^rWTtfO.l i: S . 
oy^' ■ v^^ysify(r>m^^iV?(^yB\>^cr>2m(r>y 

'J yTTP yT^ffli-^fctCiO^D-y^' • K;<^i^B 
fc i^^5-e:i> c t »^'Cg § . c V » d .1 fc fc^SLT v vt: 
^il'/vTV^. ^iifc:ov^-C«^-ca4m«!gLTSt:ilBB 

>y ^' • i'Jl'X Oiz^ < 2o<0B ^' O -y ^' • -r^f i'fV 
al^Ji >f y a7 U -y 7*70 y rcOailftT-^rtrntf 



[00 171 K^^ya<i^(i. H^^yBCO^Oyi? 

• X >y i^-Cffl^. z. ii>ii:h(7)iz-i^^\mmi'C^j:ifhii 
^^>:fcv>. LJt*»'o-Cfi^*« ^ y<0^Sr3iSfc:«- 
jRCSTUyr^P-yr. S^J©^{41O(0a^'n>y 
^ • ^)Vt 2-3(50 B^'0«y:J' - ^';I^5rJl^L>t 

FIFO*fflv^<xtfJ:v\ 

[00181 Tfc:4J|R5-Sft^:v^iefe:HRW^:*&J4. 

2|ciiwco«igF I Fos-fflv^s^^-cfei.. ms^<r> 

-f y B t^RiSiTlg^rT-^' S C: i: $-«^>-l*- 
S. H^>f yB{±C:cOT-;5'i&Stt:tC:i:^ K^-t^^a 

tclstg-ta. cmfci 0 F^'<>'aJ48ik?>r-:J'SrSIS 

[00 1 91 03tt. nmLii.ifviy^iiVivunmt 

SF I FOXT-vt^X., A»*>S«:fr|6lPIJ8ra<01 
Xr-v<OflljRSr^. 5505rf&lP»ilSO«-X7'-y 

<0«WH4HJ<>f>'a^*tf. Kjt-fyaS#ii»^'n<y 
^' 3 2 0 fc J: 0 . imth F I F OXx-i^'OA^fcx 
-^i^mtf. a3<?)±ffl«4H-X>fyB^^tf. F;<^ 
>BgaRO^n>y:7 3 3 0fcJ:0. #Sli-SFIFOX 

[00201 ji;^kS*fi^3 2 1 *J7SS>«®fc^& 
fc. P^ax-:5'>'N*XF I FOUi^'X^ - Xy—i^S 
0lij't:,e0 5^(rmih^i^'th. 7/Hi^3 2 2 

a. F I FOJ4-»T. fi^fc«ji»iM^*1f 3C:fcJ4 
r#=5:V^. H«fc. iS]R0i!«^i^3 3 14fa»tt®fc 
^rSfc, mmarr-9f^XF I FOl^v'X^' • Xx- 
y 6 0 1 5!)'/^ 6 0 5*»^><7)^0 S'g^S . 
3 3 2*iS»«t®fc^:'>fcJ^fc^«iaX')S*{4Sft 
WtfeiiS. If^^3 3 2{l. !8!kO*^i^0T- 

^'*«F I Fortfc*)S^fc^^-r. 

[002 11 H4«, H3O^i6ayo y:7 3 0 2*i 

j:t^3 1 2<7)pai5-^-r. mwrnmyu-v^ 3 o 2-c 

{4. H^^yB^"9^'a>y^'330!{p2ffliO7'J'yr 

7D>yr4 0iijJ:i;f4 0 2fc-§-i.^<t4. y^J'/Ty 

a <yr4 0 1 HXXfA 0 2J4llrfc^<^F I F OXr-i^* 
Tt-:? * a* Li'tstfcfc^W «Sfci5& fc . 
<K<?5K^^ >'Bi0RO ^'0>y ^ 3 3 0fcH«8UT7 y <y 
7*7 D y 7*4 0 1 HXXfAO 2J4^' U T^tlt. 
[002 2JH3fcM-:>T, ^f^}«X'y>^{iJ«3 01 
*^Uv«a^A*S^^«?ai-rs fc ^<r>W^:fiW^^ fc 

^rS . L7t*«oT|BlWi&a7'o y ^ 3 0 2iOA^Jt±StX 

-'Wfc^rS. ;:<r>tzib^ 7yyr7ny7'40 lisit^ 
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4 0 2{±5Slc2o<ob';<^ yBWH'O^^-y^i^^^ 3 

[00 2 31 04li. Y^^yaCOmmi^'fti'j'^S 

1 2<oS^&*i-. l5l»IiSra:^o y 3 1 2X'ii. m 

;i)L^O -y ^' 3 2 0*<2fflc7)7 'J -y 7*70 ■yT4 1 1 Hi. 
XfA 1 2tcJ^i-^>iX'&. 7'J ■yr70 yr4 1 HiXXf 
4 1 2\m\z^<r>v I FOXt^-xTt-^^^K-' 

n >y i7m^3 2 0 tCl^Jffl tr 7 U •y7'70-y7'4 1 1 tS 

J:t/4 12»4^UT§*iS. 
[0024103 tcM^-Cs *^Wx y i^««B3S3 1 1 

^rS, 3 1 20A*>iiW 

yN>ffc:^rS. Z<Dflif). 7 'J •y7'70 y7'4 1 liSilX 

4 12 »±3gfc: 2OC0 H;< 'f V a«a>;^^^' P y ^'^^ 3 2 

-f yBTmrt?>t. mmmy^^y^ 3 1 2«vs»tt 

[ 0 0 2 5 ] 05*1, HSt^LfclfHfflX-jri^ttajS 
30 1teJ:i;f31 K^^S-^. m5</)Vyt-( yB0) 
^fH»!X«yS/«ajSg3 01-CH, b'^^fyBISIRO^n 
•yi' 3 3 03&<2ffl«O7U -/r^n yTS 0 ItJilf 5 0 
2{C4i. i^ilS. C:*tA><07 y ■yT70 •y7•^OP»l7• 
^»y^' ■ ^'•JT©^352{ii^^UTt5'5. Ti^f-^y 

■ f^^-chh. »:tA:>]m-^3 7 i/pVN>fT\ fioHSa 

yo y:7 ■ i5't)rffl#3 5 2fc7'J>yr7O>y7-5 01 

feJ:t/5 0 2co#DA:^] 5 4 Ai5i.lf5 4 Sbcrmiz-i 
y/i-^54 2ti^i>ht. 7'J>yr7P y7*5 01tJi 
t;5 0 2<0Qaj*(i F;^^ >'BSaXO ^ a-/^' 3 3 OCO 

:4Ji*«0Xvi/T*fcO-fc^S. #7y y7-70>y7- 

5 0 1 J:tf 5 0 2<0T^'r 7" • o-«* b A:ft 5 
4 6*JJ:l^54 8«^N^rC«>5. 3&>3&>5-fe y bA*5 
46t5J:tf54 8*«0-t:=5:Sk, 7>J -/7-70>y7'5 
0 1 iJil/f 5 0 20#Qaj* 5 5 OiiXX/3 5 1 <±^W 

[0026] imm^'-^ i^mtam o i im<7)i^-'yy 

Xi^O. iBl^aT'n -y 7 3 0 2*»^cONffl7'a -y 7 
- ? U Tm^3 5 2*«>'N^ i: . ^ yf^-^ 5 4 2 
5tfrtTA^)54 4*3itJf5 4 5aa-K:^rS. YM 
yBWR*)^xnyi'm^330(r>JE<r>J:'vi/ifl'^i 
7'J«y7-7n<y7"5 01t5itX5 0 2<r)Qa5:Jjl^ 

tp-fc^rs. di^z^j}m^3 71 ami- ym&m. 

l^p-fc^rSi:, 7U-yr7nv7*5 0U^f^)Wr 
tt^tA-f t-fe -y h^ttS. A*«^3 7 1 A'Vn^ 
tcMSi:. 7'J «y7'7n-y7'5 0 2<l#|aiWt:vN^ 
•y h 2fLS . 7 U •yr7P -y 7-5 0 2 A^Vn^ t^^S fc 

dzbii. xm^3 7 1 ii^w^^ x'h D man-T 



3 0 1 JiflLhA*OX«y J^'Jr^tfli-S. 
[00271 mUiZ. Y^^y^i<^^^Mi-'yi^^^^ 
311T'{1, K;><^ya»a^^^'P>y^'3 2 0*<2fflcO 
7«J«yr7Pyr51 lJ3J:t/f5 12t^i.^>ill.. ^1 
il^<7)y0 >y7'7P-y7''V«PI^7'P>y:J' • ^J'UTfi^ 

3 6 2\mMbxti*). r^j'T'f T"- A>ft:'*i.. 
A:J3fi^ 3 8 1 *«>N^ &onmfti 'v^f -i^oTm 

#3 6 2 fc 7 'J y 7*70 -yT-S 1 1 tJ il^S 1 2<0#D 
A*544t5J:l^545 y^^-:? 5 4 2**25 

Sk, 7y •y7'7P-y7-5 1 lfcJ:t/f5 1 2<J5QaSiU4 
Hpt y aft^^' P -y 3 2 0 (OiLtA^ 0 X »/ v'-C^ 

(CP-t^rS. #7y •y7-7P>y7-5 1 ltiXX/5 1 2 

4mM'Ch?>. *»*»S-fe>y hA^J54 6tJj:tX5 4 8*« 
P-fc^:5t. 7y y7-7P y7-51 ltJj:lX512<D 
#Qaj:?) 5 6 OtS ilf 3 6 1 fc=5rS. 
[00281 #ll«|x y J^'^ai«3 1 1 HiXcOi^-^^y 

xiltfd. mWSm'fO'/^3i2ipf><rmM':fny^ 
■ ^ y rS#3 6 23i(«VN>f fc^rS i: , ^ y^^-r? 54 2 
*:ft-Lt:A:ft544tJj:t/54 5«P-t==5r*. 
y a«2^^'P -y ^'«#3 2 0<0iE<OX 

7y«y7'7P«yT5 11J3J:t/5 12c0Qai^J«ft 
e:p-fc:=5:S. »:fcA:'J<i^3 8 1*^^7#SS<!^ 
I^p-fc^l. i: . 7 y ■y7-70 yTS 1 1 \t1im^ 
tt^ptC7Wfc-fe y bail's. A*M^3 81*«>'W«S 
t:]R?>l: - 7 y ■y7*7Pyr5 1 2li:^NH»!-C>'W t-fe 
yh^HI.. 7y y7-7Py7*5 12**>'Wfc:^rStV% 
3 .1 fc Ji, A*ffi^3 8 1 l±4•{l''^^ f *> 0 BOttP-T 

i>-5fe^t&*-r. c:<^j:3fcfriP^»ix>ys/«a5« 

3 1 iJiiii^Ox-zi^'Sttaj-tS. 

[00291 06tt. m2(omssm/^^ y^p IP 

O 2 0 2tf>F I FOW vX^'Xt-1^'6 0 1 6 0 5 

-^ji^xT-immmimme ii*»^>6 1 5 

fc , y rJ'/r n-:J^6 2 5 h , IBii^^JK^ 1^ 

^/y'a-y6 3 5i7rrt. F 1 FOV'S^X^' ■ Xx— 
vOS^{i601. 602, 603. 604. 605T' 
f>t.M)J\^m^^my'0'y^611. 6 12. 6 1 
3. 6 14. 6 15^03. 4. 5X'mmLt:-kX</M 

m^ts. mR*)^sm^3 3 1 , ^^^3 3 2. » 

a^*m^3 2 1 , 771^^3 2 2J4««ffll«*}R* 

>f y^t:«!oT. ffigOcDF I FOXx-j^'T-Ot^-^'cT) 
^i**3tttF I FOA»^>«)T-^'«r^0JrSJ»t 

[00301 m^{lX7'-v6 0 1 IfhX'r-i^e 0 

5^^^)lItit^^i^^. 6 0l)t)-A>Hig^2.. 

F I FOm&^^^ y^/^^-y^y 2 5ti«^F I F 
OWmiWxcth, Riat. ^lRO«Xr-i^'6 0 1*» 
tyXy—'y 6 0 5 ^C#)litji^fc'1^. 6 0 1 
h. Z(OJ:oizFlFOmWy-^/r^-ye3 
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[0031] PI»lSS<o»{^fc: i 0 . Wii^ino 

#6 3 7KJ:'5. '?;l^7'k^'-9-6 8 5*»feaj*-rSiS 

[0 0 3 2] a6iC^mfeS!<^2O<7)^^»ia2c0#F 
IFOPi^'X^' - ^x->^6 01*^^>6 0 5c7)4't-^* 

*>f.«a^T-:J' 6 5 0 fcSia^T'-^ eeo^-fthx 

|5ji57^_^ 6 90 bWm*)^-^ 6 80 St^LT^n:^ • 
[ 0 0 3 3 ] a? {i. |BH(Jg|ii(^lrf^lS®^8UlH« 

y . jL - .y h A.(o«# a^i!imi<i^<^ 0 Tft s . «a 

;^i^m^3 2i«i. Y^Ays^WS^^n-y^m^^ 

Q.Qffyri^T-^'f ■ x-vi/'-C (ya y:J'70 1 ) SSiMR 
®fc:^r-& (roy^'702) . H^-f >'a«S^^'ay 

^ . x^-i^' 601*^^>605 t:»§atf {fxiy^l 
03) . C:fU41-9-'f ^'^KOBffiiiat' Sa^JK^ 
:/^'6 2 5*Jti^-rS (rO'y^704> . itifci") 
■fey ^/'J^r•y b • 5-/f-3 1 3£-fe>y ftT. U'i^X 

^ t iyfVm'^S 2 2 *:rt-UT5^-r 
(yo-/:5'705) . 

[0 0 34] 7;I^#3 2 2c7)±Ji*i'3x-/5^'Sr^fPffl 
x>yj^'«iaiSI30 l**lf^i.'&(:7'n>y^'70 6) . # 
jS)^ :x«iajS 3 0 1 cO,4il3SrP^97'n y ^' 3 0 

'2t3i'&(:/o-y^'707) . ^ffii^:/n>y^302 

<?5{t5:>)3!p*K-?<^yBrt<04r>y h/'J-fe y h ■ 5>y^30 
Sr:rt-t-C^-f{:^a<y^'7 08) . ^6B!7'0«y^'3 

02<^aj:>j{4*i^}«x-yi^«aj»30 1 tmmmzrxi 

•y^'302J^'J-b>y b-t-&(:^n-y^'709) . ^l/tt 
[00 35] 08{±. 3tfr|fi]<^<Hti^Sr^. B 



^SSUtYyt^ y^WSL^^'Oyifm^S 3 OOT:;' 
-r^r- x-yj^'-C (7'o-/^'80 1 ) vSi&ttStt=5:* 

(yoy^'802). H^^yBiaX'5^'Oy^'330 
fc^OS^m^^&fflV^t. T-^-^F I FOl^i^'X^' 

•Xx->'6 0 l*»^>6 0 5fcM;^»SXS (ro y^'80 

3) . z:*i{±i-9-^^^K0SiKat:'i)S, ^D^?^^ 

•yh/li-byb ■ 5-y^3035:'J-fe:y HLT. WJX 

^i^wchh ^ iimms s 2 i&^frL-c^ ( :^ 

n>y^'805) . 

[ 0 0 3 6 1 y^^-^ 3 3 45&»«.^i ^>tl3t^N2gm^ 
33 2<OiT*«0X.y5/S#^fflX-y>^a5S3 1 1*« 

a<i,i.S(:/n y^80 6) . ^fP)ax-/y«aiS31 

1 iOaji^J ^ l^iB^:/D y ^7 3 1 2 C/O -y ^' 8 

07). PW^T'a-y^'S 1 2<?){ll:'i«±K^-f:^art 

<??^:>y^/U-b<y^ • 7 y^3 1 3^^'»jrLT, kv' 
X:^*^fi:T'5:V>^:l:$r7;W«^3 2 2fci 
O y ^' 8 0 8 ) . .y ^ 3 2 2ff)tii:^imm 

«|x >y v« ajS 3 1 1 i: ^J!8^:^o »/ 3 2 2 S- y -fe 

10 0 3 7] S!l«?:^<OSBrCJl. 0fcS:t-fc h/U 
■fe-y h • 303*JJ:IX3 1 S^OftbOt;. DA:^ 

[0038] :^?mommmi. ^xy—i^murmm 
-rs06«rt«^MSt>»oig-rc:i:fc&s. ztmm 
im'^<r>mmoxT~i^i^if^tifi'c^i, ujt**-? 

;^;K>f>':?6 2 5i:^'3#^y^6 3 5{i, fiE«<O0r 

v>S*>$-i»l^S<^)t'fflv^/?>ti.l.. ^n^>{i, «A»^ 
<7)lx i^'X /IB|«^a<7)a^iy«:CT 9-tX LrzmT-^ 

y^6 2 5«, xyhU^»#iitrjSKH^^yartT 

fc»<o-«;7 y^«?>iltJ:'?. iX<^xyh'Ji&S^atr 

6 3 5 tixy h y $:)R 0 aj-f-KK: YM^yB frtm»t 

[0 0391 FIFOrt<0seJS^rX>-hy«0Sc(i^<«0 
^izX-yXmtt. ^'nyi'(0Wmc:^<M^*^'=5rv^ 
£^^xy h y cT^^^g-rs^titSS b'^ 
-fy (Zco^liY;<AyB)t<±V:>(Ay 
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[00401 .Iil*»N A y a-^>f "PlVarM^M. K 

-f <axy h u«iMrt:»#iL<,fc'Sif*fc*^-C«»S V- 

>f y B ('Jij-'f ^)V(m-^^t^^ ^.m ±ifx b*^ y 
[00411 rru ^^-i^3 y«og*t:J: oTJii^^r 

Xtf. H;<'fyB*«^tH^'fyaA')jiV^«^. 
liH^-f yBA^-t^-f ^;WSt:xy b y J^SXSi i:** 
■Cl'^rvv^ti. xyMJ3&5fi'5r<rfcv:^-rA<?5ttig 

H^>fyatti:fe^<<?±L*<th.fcr^rA>=SrV\ 
[004 2l8!kOTr!;^^-y3>a. ^yW-^^ 
BfctJ It S H U f)^^^ y-f^yyrt cnWM^h h . 

•yr*>'*-S.Jl^T&S . cico^^JiH^ y a fc Bti- 

m%<m^) <±'h;^v^. F^>f yBAth'^-fyaiO 
Sv^i^^tt. 1 y i^-AtT^i^^ia+t:: F I F Ott— IF 

>fX<:07P-A*<»*»a±-CfcF I FOs&^fc-lffc: 

/N'^yx^mg-ri.. isifc. H^^yBrt<o=¥^r»/7- 

[00431 Ja±«OiiBBt:M LTMmTiOflSS*^ 
S. 

(1) %l<r)C;u-/9 ■ Y^^yti<r>^^t.mi^ 

;<-f yWi01i#fc€r|sjM5-lj:l>g«'C*>ox, Mk<rM 

^- H^^ycol^KO^'D^y^fi-f^SltSIIKO^'o 
•y^'A:»Ji:. ®^2<?3^'a y^' • H^^y<^l|2<0^ 
a<y^'«-^^SItSIS2c0^'O<y^'7Jji:. 1512111 <0 
^'Py ^'€^fcHffl1-S^l <OK^-f yA:>J«^5:S«t 

slli<0Fp{WyA:'jfc. m^i^H^^ vA:»](i^ 

izfbt&ot(i2<7)ifxiy'^m^tnmti>m2(DYji^ 



yth:hm^m-fm2cr)Yj<^ytn:hbi^-th. mi 

1 <7) >f yA:^«^* 1 mem i<oym>( yx 
;?^df'fy:5'i:> watyiii^^y^xti-iX. msm.<nm 

a^S-e<^«t'tS«Jt. BolE^KOjK-^y^'fcJ:')!} 
iBN«gia>^x- v<^*<7)|fliB 1 -XilJfES 2 ^J^' o »/ 

^'fi^t i^wr s fc 2<o ^ y 2ra}:>j t . 

^t. ^di., 1^<ollii7)K^^>'AAM^t4Bat;H 

a!XT-v<o*tje-ri. io<o(f'<omam2<o^'n«y^'m 

(00441 (2) f^\<n^\3yif ■ Y:^AyiS>h^ 
lif^KO^'n-y^' • F;<>f yfcffiW«0|g2<?)5'n-y 
^ • H^>f ytCT-rJ'Sr^^-ri^T-ryK^M-CJ)-? 

Iglco^'O'/^ • F;<^y«0|gl<0:J'a-/^'fi^S'Sft 
S|glc7):7n>y^'A:^fc, W^2<r>9xi-/:^ ■ Yj^^ 
y<7)|| 2 ^O^' O y ^'fi^SrSttS^2 £0^ o >y A:^)^^ 

Mailll'0^'a"/:?®#tH»f'6l51<^^a«y^' 
• H^>fy -T-^'S:S»rCl^l<^^'o-y^ - Hp{ 
^ y . 7'-i'^-f-<0*t:£flEf-&T-i'A*i:. 1311^5 

2 <o^ a y ^'m^fc ^88 tT'e<^'f *)R 9 as 

»T*>oT . 15^ 1 a .y ^' fl^t ^Mi-tSU 1 £0 
F^ -< y»a^^<i^^ Stt I. ^ 1 F^ ^ yA:>) 
i: . Buie^ 1 <o F;< •< yss^smii^fcJB t ja-^ig 2 

CO:? n -y ^'fi^fc l^ffi-f SIS2 <0 F;>< y^K •J^Sgfi 
^S-Jt5-ni2(OF;<>f yai:^Jfc5^*-ri.. HaiHISSi:. 

Wfi£ 1 ottlUe^ 1 <^ F^ >f ySiii^^li^i&Stt 
5 1 IS 1 « F;<^ yr-^^Sri^T-^'ffifi^Sfc*^ 

rt<o<j^<o|p!^i:xT-i^'S'^-fs. m^^^^ y^ 
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[0 04 5] (3) mi.^n'mm.7.T-y<nmiM 

-fe y h All t , U -fe <y b A:*] fc . 932^S*«^?rS<t 

•b'y h • 7y "yrr^a-yTfc. -fe-yhA^i:. W^2 
H^^^BiPROS^m^^Sttsy-bvhA^i:. ilK 

^^^i^■y^/y■fe■!'^ • ^y-yr^a yrt. mE 
'•/ h/y-b -y V ■ 7 y -yT^D-yriOBulsailiC; 
-&A:^Jtal*t^^^^S. ^yA-^t, mg^ 
>->'N*-^'<0B5Eai:>jfcrgf^-r*A:»J fc , l co^' a 
•y^fi^Jg<tS^'a-y^A:ftt. ^'yTA:^3t. m£ 
A^jW^r^c^iSiMfc^^ff 2:ff-?Jt^ t ^^x«y j/S 

tSKiSSi:. l|l<OK«S«l:^o-y^'T*>->T. 1^1 

t?:^fHaix./>?«aj»<olJEas:?jt:iSS[-rsA*t. If 

i^K^^'n-y^'m^SrSJtS^'Oy^AAt. ^'UT 
A*i:. ai:>)-C*)oTSrE^'yTA:^)fc, 

-fe<y h/y-b'/h • 7y-yr7D y7'<0B«iey-fe-/hA 

:^fc. i!^i<o#iBi«ix>yx«a5S<7)t!fie^yTA* 
^^■th^ijt. 5:^rrs. mi«ora»i^:''a-y^' 

<0iffiaS:?jt:mt5A*i:. Ua^2<0^D-y^<i^ 
^gttl.i'o-y^'A^k. ^'yrAAt, 

mi-yi/wc^^mm<<zw^-thx^t. m^2 
t. aj:^]T*)oTB9ia^yTAijfc. mie^sm^-fe y 

h/y-fe-yh • 7y-y7*7O yT<0|ilE-fe yhA:ftfc. 



|irffiiP2<o^fiBi«ix^i;sia5SS<otuE^'yTA*i:fcS 
mt. is^io^fR«ixy>^ai3s*>/5>oA**«taj 

•rs i: ISiSI? 1 Oi'a .y ^'fi^t ^ffrS<i#i&4J^ 

tr. ( 2 ) 1:E»<0t-^'«j*SS. 
[0046] (4) li^lfcJ:tX||2«0#^^y 

i^'esaj^i-c-n-fn. fs^fPJfflX'yv-'esai^ffEA 

:>jlcSJM-r ••/ h A^b k s BiiEJtje-r S ^' o -y ^'H 
||lf5D7y >77-70y7"i;« Bjffi^f y 

7V yryn^rffmmtiiutmmtim2er>xijb. 

m3<^A*fc, aj*t^*r5> NANOy-hi:. ir 
aNANDi'-K^ti[aA:^fcg!^-r5a!-b >y hX^ 
k . fUEMlS-r 5 n y ^M^i^ifh ^ o >y i!' A* 
fc, DAAk. l5ief^«|x yi;eiaj3l<^BirKtlJ:>)fc« 
mrh&:hti:^h^ ^2C0D7y yT7O-/Tk. 
B5EI52C0D7 y -yr^n-yrcoMEaJsfJtiS^^A 

t . laffim 1<0D 7 y y r7 U -y rc7)B5ED A^JtS 
^-ri.aiiJk, fiENANDy>-b<D|!(a®3<;0A* 

■rs. ^fW'C-rJ'k. ^^ti. (3) fc:a«<Or-^lK 

[004 71 (5) lirElglfcJ:t/ll2c?)|^N»^ 

^l<^ONANDy-^i:, B5£**je;-^-S:?n-y:;'M 
^^SJtl.i?a-y^'A:*]fc, B5EISl«NAND^r--h 

<offfiai:»jtmri.DA*t. aiAk?:*-rs. mi 

<OD7y-yr7D-yri:. ffl[g»l<0D7y ■yT'^D-/ 
r«tn^*fc:S^4*ARlllKA* fc . RISAAi: , 
aj*fc*^S. m2<0NANDy--hi:. It^iBi- 
S^Dy^'fi^^SftS^'D y^'AlJi:, MEm2tfDN 

CONAND^-KOHERfeAilk^ Buffill2<0NAN 

m^-^iz^mthau t . m 2 COD 7 y y r 7 
a -y7-k . ^isti. ( 3 ) tie^cox-^e^g. 

[0048] (6) *3SHWi. ISKOi'O-y^' • 
>fyi:. ^KOi'o^^'- YJi^yki\Fmi(^2</)^ 

•C*&. *II^J2otfDi'a^'^' • K-^t-fycOSkOr- 
^'Wt-fT'^^yJSfiliit-j. SII:iOl^^S:^-T->'' 

Ji^-it-f nT-^* • VVX^ ( 6 01. 6 0 2, 60 
3, 604. 605) kR»JI51JS<6 11, 612, 6 

13. 6 14. 6 15) ^^tt. mmwA%\<^y'^ 
A y(rm%ih;fimmi^k%2(n^xiv i^mnt i^m 
^■^h . m^'-K-^ y:?(625)tc,j:o. 1 ^^inm 

gaxx-i^'Jil^ 1 io ^ ycott^S^S^fi^ ( 3 

2 1 ) ^g{tTmi<OK^>f y ■ T-:^im^TMsZk 
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y9 (635) ti*), \i!t)}m2<Di'ti-9^m^tm 
|^M^SX7^-i^'{citjE-tSlo<^+T' 

[02 ] JJC-KOlotcNS^fcTTU^-i^H y ■ 

[03 1 *IKB<03R*|6iRJffl^M<0 1 ;^r-i^'<^IEW 
[04] 03<oH«gSgi6a:^a ^'^'^^'-^ • 



[051 SB-^NHJWX'yi^MJSyD-x^i^^'-h • 
[06 1 ^^ri6il5iaiiiax7^-i''fc. F I FOr-^'^N- 

[071 m 
[081 ISROIrfNO^^HJBWZ^^ffa. tHR 
[?3rt<0iiBBl 

6 0 1-605 f-9-Vl/7.9 
611-615 

62 5 Wii^if^^y^ 

63 5 ^JRO'-K'fy^' 
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